Introduction.
In a preceding papery of mine (Cf. in human as well as in animals2-6). In 1929, Evans and Lepkovsky7) published the sparing action of fat on vitamin B and continued to maintain the theory in several later reports8). On the other hand, McHenry9) re ported on the synthesis of fat from carbohydrate in vivo by an aid of vitamin B. In 1940, Longenecker and his associates10) observed in rats fed on B-avitaminotic diet an increase of the iodine number of the total lipid fatty acids in both body and liver.
As is repeatedly shown by a number of papers from our Laboratory (Cf. Reports of the Peroxidase Reaction), human milk negative to Arakawa's reaction is generally a milk from a B1-avitaminotic body. Then it is quite natural to suspect of the existence of a difference of the nature of milk fat according to the intensity of Arakawa's reaction. Hence, my present study on the relation between the iodine number of milk fat and Arakawa's reacton of human milk. In spite of a rather wide survey over the literature, I was unable to find any report, within my reach, on the relation between the nature of milk fat and B1-avitaminotis. The present paper of mine is perhaps the first paper dealing with the problem in question.
Method and Materials .
1. Method of iodine number determination: My own micro m ethod with 1.0c.c. of milk was used . It was described in a preceding paper11) (Cf. 28th Report on Micro Method).
2. Materials: Milk samples were taken from mothers of sick or h eal thy infants who visited our dispensary or who were admitted to our Depart ment. About 5 to 10c.c. or more of milk obtained before nurs-2) T. Ogata, S. Kawakita , H. Oka and S. Kagoshima, Nisshin-igaku, 1921 ,10,761 I compiled a table (Table 10) , distributing all the milk samples according to months from January to June and according to Arakawa's reaction. As the numbers of cases are different in each month, we can not say from this table alone that there is a significant monthly variation of the iodine number. But if we increase the number of samples, we may be able to see a certain seasonal inclination of the iodine number. As far as Arakawa's reaction is concerned, the iodine number is generally lower in the cases of Arakawa positive reaction than that in the cases of Arakawa-negative reaction in the same month. The general rule concerning Arakawa's reaction and the iodine number holds true also in this respect.
4. The iodine number at different periods of lactation and Arakawa's re action (Cf. Table  11) .
As is seen from Table 11 , the iodine number of Ara kawa-positive milk and of milk of bet ter intermediate re action showed al most constant figure in every period of lactation, while in the milk of the worse inter mediate reaction and of completely negative Araka- wa's reaction it fluctuates irregularly. In the average of all milk samples, the iodine number was high in late milk. And, generally the iodine num ber was higher in the milk of weaker Arakawa's reaction in every period of lactation. 5. The iodine number according to the age of mothers and Arakawa's reaction (Cf . Table 12 ).
It can be seen from Table 12 that the iodine number of milk fat fluc tuates irregularity, though the range of fluctuation is rather samll, if we observe it separately according to the intensity of Arakawa's reaction. But if we see all the cases as a whole, it seems to be higher in younger mothers under 25years and in aged mothers above 41years. The lowest value (57.7) was observed in the mothers between 31 and 35 of age.
6. The iodine ntilnber of milk fat and different Arakawa's reaction in one and the same mothers (Cf. Table 13 ).
There were 81 cases of mother in all who secreted milks of more or less different Arakawa's reaction on the different sides of the breast. But the number of cases in which I estimated the iodine number on both sides of the breast was 69. As is seen from Table 13 , 75.5% of all the cases showed the higher iodine number on the weaker side of Arakawa's reaction in one and the same mothers. Iodine number of milk fat with very different reaction on different sides of the present.
•õ (L)=Left. Literature and Comment. As is widely known, human milk fat is smaller in the amount of lower volatile fatty acid and higher in the amount of oleic acid than cow's.milk fat. Though oleic acid(with one double bond) is the chief component of unsaturated fatty acids in milk fat, it is also known that there are also otherr kinds of un saturated fatty acid. For in stance, according to Bos worth14), there are also decenoic (C10H18O2), tetra decenoic (C14H26O2), and hexadecenoic (C16H30O2) acids as unsaturated ones with one double bond and linolic (C18H32O2) acid with two double bonds. The existence of some highly unsaturated acids was suggested by the same author. As to the detailed study of the iodine number of human milk fat, there are only a few studies in the literature except En- number of milk fat by weaning or in the milk from a woman who secretes milk scanty in amount. Eichelberg20), who studied the iodine number of colastrum, states that the lowering of the iodine number and the elevation of the function of mammary gland are correlated with each other . Engel17) writes further in another paper on the influence of diet upon the iodine number of milk fat. He saw an elevation of the iodine number of milk fat and a decrease of milk fat content by feeding the wet nurse with fat-poor diet. He15)18) also found that the iodine number became higher by fat-rich diet of higher iodine number such as sesame oil or olive oil. If we see into his result* described in the "Handbuch der Milchkunde"18), we know that the influence of dietary fat observed only temporarily. For instance, the iodine number changed, after administration of 20 to 30grms. of sesame oil to wet nurses, to normal value within 20hours. He states further that the iodine number was raised as high as 70 in the maximum from the normal value (45) by administering olive oil during 6days to a wet nurse, but that as soon as olive oil was suspended the iodine number rapidly became of the normal height from the next day*. A similar dietary influence over the iodine number in cow's milk fat was reported by Hilditch and Thompson21) and others. Andrew and Smith22) observed an elevation of the iodine number and a decrease of fat content in cow's milk by fasting the animals. Though there are no reports concerning the relation between the iodine number of milk fat and B1-avitaminosis, the works of McHenry and his associates are very interesting to me. McHenry23-25) maintains that vitamin B1 is necessary for the synthesis of fat from carbohydrate. In one of their works to furnish an evidence to this hypothesis, Longenecker, Gavin and McHenry reported an experiment which was very suggestive to me. According to their report, when young rats were taken from a ration con taining fat and fed for 3weeks on a vitamin B complex-deficient ration which was free of fat, they lost fat gradually from their body stores. And an increase in the iodine numbers of total lipid fatty acid in both liver and body was observed during the depletion period. After the rats were treated with thiamin, the iodine number decreased and rapid deposition of body fat was observed. It should be noted that such increases in unsaturation of the 20) Eichelberg, Arch. f. Kinderhk., 1906, 43, 200 . * This is shown in Fig. 27 •õ Except colostral fat.
of the method 29) (Cf. 28th Report on Micro Method), performed under the stream of inactive gas. This procedure is especially important in such a small amount of fat as in my experiment. Otherwise a decrease of the iodine number would sometimes amount to even 5 in the extreme case. The low iodine number reported in earlier times may probably partly be due to the oxidation during evaporation. In a recent report of Bosworth14) the average iodine number was 56.2, which is not very far from my figure 58.6 (Cf . Table 17) . 2. The influence of dietary fat may not be so significant unless fat is taken in excess. Fat intake of people in this country is far less than in America or Europe. Yet it will be noteworthy to think of the fact that fish oil and vegetable oil, which are the main source of dietary lipids in this country, have generally higher iodine number than that of animal fat.
3. Many of the milk samples in my investigation were obtained from apparently healthy mothers with latent B1-avitaminosis with sick infants. As before cited, Engel12) also saw a high iodine number of milk fat in a very lanky wet nurse. This is interesting, even if I do not mention the rela tion between Arakawa's reaction and iodine number here.
As to the relation between the iodine number of milk fat and Arakawa's reaction, the data of the present study showed indubitably that the iodine number of milk fat was higher in Arakawa-negative cases than in Arakawa positive cases. I have proved the fact from different angles-from the com parison of the average iodine numbers with one another according to the different groups of Arakawa's reaction, from the distribution of iodine numbers, and from the difference of the iodine number in one and the same mothers who secrete milk of different Arakawa's reaction on different sides of the breast. And I also demonstrated that Arakawa-negative milk was always high in the iodine number ; the influence of variations due to the per iods of lactation, the age of mother and the seasons receded far into the back ground. Now, that human milk negative to Arakawa's reaction is generally a milk from a B1-avitaminotic body is what has been repeatedly shown by a number of papers from our Laboratory (Cf. Reports of the Peroxidase Reac tion). Recently this was confirmed further by Ts. Arakawa30)31) who has shown that vitamin B1 was in generally deficient in Arakawa-negative milk and the mother with Arakawa-negative milk excreted much pyruvate into their urine. From what has been stated and my own result, we can say 29) Y. Moriwaki, Tohoku J. Exp. Med., 1944, 47, 34. 30 workers of our Laboratory (Cf. Reports of Peroxidase Reaction) . Though there was not a large difference of the iodine number due to the age of mothers , it seems to me that young mothers and aged ones secrete milk slightly higher in the iodine number of milk fat. This may possibly be due to an immature development of mammary gland in very young mothers and to an atrophic state of that of aged mothers. I could not observe significant. monthly variation of the iodine number. This may perhaps due to an unequal distribution of the number of my sam ples. There are a number of reports on the seasonal variation of body fat in lower animals. Animals have in a majority body fat of high iodine number in winter.
As to the relation between the amount of milk fat and its iodine number, I have shown that the iodine number is generally and roughly high in the milk which is high in the amount of fat. This is also quite natural, for I have shown already that milk fat is high in Arakawa-negative milk. Engel stated that the percentage of milk fat decreased by fat-poor diet, while the iodine number of milk fat, he stated, increased. Andrew and Smith22) observed an elevation of iodine number and a decrease of fat in cow's milk by fasting animals. In my experiment, a high iodine number and an increase of fat content were observed in a B1-avitaminotic body. Thus the result of quantitative inanition and that of partial inanition as shown by myself are different from each other. Engel16), who saw the equivalances of the iodine number of colostral fat to that of body stored fat, came to conclude that colostral fat is originated from body fat and that of mature milk is from dietary fat. This conclusion seems to be erroneous as far as my result is concerned. According to Engel16), the iodine number of body stored fat is 61.5, and a more recent work of Cuthbertson and Tompsett33) tells that it fluctuates from 63 to 70 according to the site of body fat and to the sex. In my experiment, though I did not treat colostrum, there were a number of cases which were higher in the iodine number than 60, and further there were 27 cases which were higher than 70 even in the mature milk (Cf. Table 8 ). The maximal iodine number in the mature milk was over 80 (Cf . Tables B and 6 ). On the basis of these result, I can not support Engel's16) theory. There were many cases with milk fat which showed the same iodine number as body fat even in case of mature milk. Engel's experiment was performed on wet nurses who had very abundant milk and secreted so much as 4 kilo grms. of it in one day. They may possibly have been of strong or normal Arakawa's reaction and 33) D.P. Cuthbertson and S.L. Tompsett, Biochem. J., 1933 , 27, 1103 thus the iodine number of the milk fat not large.
The highest iodine number which I have observed was 85.7, while the theoretical iodine number of pure triolein is 86.20. If we consider that un saturated acid in human milk fat consists only of oleic acid, it is natural that almost 100% of milk fat in that case was the triglyceride of oleic acid. Could this be possibly true? Such is scarcely ever conceivable. I think, such a high iodine number of milk fat may probably be due either to an increase of lower unsaturated fatty acids (with less C's than C18) of one double bond or to an increase of linolic acid which has two double bonds (or to the existence of some highly unsaturated fatty acids). Such a differentiation of unsaturated fatty acids may be very interesting, though it is not the aim of the present study. I hope that I have a chance to report on this subject in future. Iodine Number of Human Milk Fat and Arakawa's Reaction 369 6. The iodine number of human milk fat seems to be high in milk sec reted from very young mothers and aged ones.
7. The iodine number of milk fat was higher in general on the weaker side of Arakawa's reaction in one and the same mothers who had different Arakawa's reaction on different sides of the breast. 8. In the cases of one and the same mothers with very different reaction on different sides of the breast, the negative side milk showed a higher iodine number of milk fat without a single exception.
9. Generally and roughly the iodine number of human milk fat becomes higher with increase of fat content of milk.
10. The present report is within my knowledge the first paper dealing with the nature of human milk fat and vitamin B1 deficiency of lactating mothers.
Conclusion.
Generally, fat of Arakawa-negative milk is distinclty higher in the iodine number than that of Arakawa-positive milk. Thus, fat of Arakawa-negative milk is different from that of Arakawa-positive milk not only quantitatively but also qualitatively.
And Arakawa-negative milk is generally a "bad" milk and Arakawa-positive milk a "good" milk.
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